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在 WCDMA 通信系统中主要是采用 BPSK 和 QPSK 非线性调制方式，系统
的瞬时传输功率产生较高的峰均比。传统的 A 类和 AB 类功率放大器在大的功率
回退下难以满足系统对效率的要求，功率放大器的功耗显著增加，导致系统的成
本上升，可靠性降低。因此结合数字预失真技术将简单高效的 Doherty 结构功率
放大器应用于 WCDMA 基站和直放站成为当今研究的热点。 








Doherty 功放在效率上明显优于三路 AB 类平衡功放、传统两路 Doherty 功放和
1:2.07 不对称功率驱动的两路反向 Doherty 功放，证明了三级反向 Doherty 功放
高效率的优点；最后制作了电路模块并验证分析。 
实际测量结果表明：三级反向结构的 Doherty 功率放大器具有较高的输出效
率，达到设计要求，当输出功率为 46dBm 时，增益为 11.70dB，漏极效率为 35.7%，
满足了 WCDMA 直放站对功率放大器高效率的应用要求。 
 






































In WCDMA communication system, the instantaneous transmission power lead 
to a high PAR when using BPSK and QPSK nonlinear modulation. The traditional 
power amplifier, class A and AB, are difficult to meet system’s efficiency requirement 
under the condition of large power back-off, which causes obvious increase in power 
consumption, raises system cost and reduces reliability. Therefore, the implementation 
of simple and efficient Doherty power amplifier with digital predistortion technology 
for base station and repeater becomes a hot research. 
In this paper, in order to improve the deficiency of traditional Doherty structure, 
based on the analysis of pros and cons, as well as schemes in various advanced 
Doherty power amplifier, an improved three-stage inverted Doherty power amplifier 
was designed. This structure meets the requirement of efficient WCDMA repeater. 
The main works are as follows. Firstly, by combining N-stage structure’s advantage in 
improving efficiency and inverted structure’s merit in restraining power leakage, a 
three-stage inverted Doherty power amplifier was designed. Secondly, complete the 
design of three-stage inverted Doherty power amplifier at ADS platform. The design 
uses each technologys to reduce the electrical memory effects, effectively suppress 
power leakage and achieve impedance matching. These technologys include load-pull, 
source-pull, optimized impedance method, offset line and so on. The performances of 
proposed amplifier were optimized through the Schematic-Layout co-simulation 
system. Meanwhile, we analyzed the simulation results of three-stage inverted 
Doherty structure by comparing with three-way class AB balanced structure, 
traditional Doherty structure and 1:2.07 uneven power drive of inverted Doherty 
structure. The analysis result demonstrated the high efficiency advantage of the 
proposed structure. Finally, a corresponding practical circuit was implemented for 
debugging and testing, and then the analysis and verification of the design were 
completed. 
The test result shows that, the gain is 11.70dB, and drain efficiency reaches 
35.7%, when the output power is 46dBm.The result verifies the significant 
improvement of efficiency of three-stage inverted Doherty structure which meets high 
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